The two areas were studied and have shown different trend of fracture orientations at surface and in the subsurface. Area 1 showed overlap between fractures oriented at shallow subsurface reveal by electrical resistivity anisotropy polygon plot and that of fracture orientation on the surface rock exposures in the study area; suggest that fractures are penetrative and hard-linked. Thus, the fractures at both levels are produced by similar tectonic. Whereas, lack of overlap between fracture orientations at both surface and subsurface at Area 2 suggests that the surface fractures are not deep seated, and that fractures at both scales are thought to be produced by different tectonic events
Introduction
Fractures control many of Earth's dynamic processes including plate-boundary development, earthquakes, volcanic eruption and fluid transport in the crust. Therefore an understanding of fractures is essential for effective exploitation of natural resources (Gudmundsson, 2011) . Fracture anisotropy is associated with electrical and hydraulic variation resulting from the preferred orientation of fracture sets (Slater et al., 2006) . The architecture of fractures is space and time related, the intensity of fracturing in an area variation can be observed on different scales, from megascopic (seismic section, satellite images, and aeromagnetic maps), macroscopic (joints, faults and veins in outcrop) to microscopic scale in thin sections (Omosanya et al., 2012 a, b) . Depth-related fractures observed in macroscopic scale are therefore, deep seated, hard-linked and apparently connected to regional tectonic events or trend. A successful method in delineating near surface geological structures is the Azimuthal resistivity survey (ARS). It is a technique used for determining the principal directions of electrical anisotropy and intensity. Changes in apparent resistivity with azimuth are indicative of fracture anisotropy (Slater et al., 2006 , Boadu et al., 2005 Skyernaa and Jorgensen, 1993) . Azimuthal resistivity survey has been used effectively in mapping orientation of fractures. The identification and characterization of fractures are important in massive rocks because porosity and permeability are secondary and are mainly determined by the intensity, orientation, connectivity, aperture and infill of fracture (Skynernaa and Jugerson 1993) . It is a modified resistivity technique wherein the magnitude, intensity, and direction of electrical anisotropy are determined by rotating an electrode array about its center so that the apparent resistivity is observed for several directions (Taylor and Fleming 1988) . This study combined geological mapping with electrical resistivity survey and was aimed at (i) Identifying fractures in outcrops (ii) determining the geometry, dimensions, and orientation of such fractures (iii) Mapping of the subsurface geology and (iv) correlating fracture orientation on surface (outcrops) with that of subsurface. Two different areas, A1 and A2 were studies with coordinates of latitude 7 0 20'-7 0 24' and longitude 6 0 00' -6 0 08' and latitude 06 0 57' -06 0 57' and longitude 003 0 54' ''-003 0 54' respectively.
Method and/or Theory
The method for this research was by geological mapping and geophysical investigations. The geological mapping was done by traversing along footpaths, minor roads and major roads on base map. A compass with clinometer and a hand held Global Positioning System (GPS) were used to take attitude and coordinates of outcrops respectively. The strikes and dips of structural features such as joints, faults, and veins measured on exposed outcrops were plotted on Rosettee diagrams and stereographic projections in order to understand the trend of the major tectonic force(s) in the regions. Azimuthal resistivity sounding survey using Schlumberger electrode configuration (ARS-VES) was employed at six sites in the two study areas. A1 comprises AKOGRAMS, Uneme Nakhua and Aiyegunle in Igarra town with one survey each while two surveys were done at Methodist school and one at Mini Campus in Ago Iwoye town (A2). Azimuthal resistivity measurements were performed by rotating the electrode array from 0 0 , 45 0 , 90 0 and 135 0 corresponding to the E-W, NE-SW, N-S, and NW-SE direction around a central fixed point at the AKOGRAMS, Methodist and Mini-campus ARS-VES stations. In contrast, the electrode configuration was rotated at from 0 0 to 60 0 and 120 0 corresponding to the E-W, NE-SW, and NW-SE direction for the other two ARS-VES stations due to accessibility (space) and restrictions by cultural features (shrines). The instrument used measured resistances R (Ω) which were converted to apparent resistivity (Ωm) by multiplying with corresponding geometric factors of the Schlumberger array. Consequently, the resistivity values for the different current electrode spacing (AB/2) were plotted on a polar diagram along the selected directions. The directional magnitude of the resistivity anomalies obtained from the anisotropy plots provided information on the subsurface fracture trend and variations with azimuth. Anisotropy polygons were plotted with increasing AB/2 by contouring lines of equal resistivity values along azimuths of AB/2 separations. Anisotropy at values of AB/2 < 12m were neglected as the resistivity anisotropy is often associated with surface irregularities at such depth (Omosanya et al., Near Surface Geoscience 2013 -19 th European Meeting of Environmental and Engineering Geophysics Bochum, Germany, 9-11 September 2013 2012b). Electrode spacing was converted to depth by the product of AB/2 and 0.6. For an isotropic homogeneous formation, the resistivity anisotropy polygon will assume a circular shape. Any deviation from a circle to an ellipse is indicative of anisotropic nature of the formation (Mallik et al., 1983, Skerjenaa and Jorgensen, 1993) . The direction of the longest axis of the polygon corresponds to the strike (orientation) of the structures. The ratio of the long to short axis is an indication of the presence of fractures in an area. Relatively high ratio is an indication of fractures (Skjernaa and Jorgensen, 1993) . The direction of electrical anisotropy is parallel to the direction of maximum apparent resistivity in the anisotropic polygon (Habberjam, 1972) .
Results
Orientations of Sixty-two joints were measured in A2 while a total of 130 joints were measured in A1.The dominant orientation of joints in A2 was in NEE-SWW direction whereas in A1 it was in NW-SE direction. Fig 1 is the Rosette diagram of joints mapped in A2.
.
Figure 1 The joints measured in A2 are dominantly oriented in the NEE-SWW direction; they are likely produced by NW-SE oriented extensional stresses.
According to Habberjam, (1972) , the direction of electrical anisotropy is parallel to the direction of maximum apparent resistivity in anisotropic figures. Strike direction of the fracture at Methodist are oriented NW-SE at depth of 39m (AB/2=65m) and N-S at 7.2m (AB/2=12m) while at Mini-campus the fracture is oriented NE-SW at depth of 30m (AB/2=50m). The result obtained for the two electrode configuration used at Methodist shows that the fractures occur at depth 39m and 7.2m. The computed coefficient of anisotropy for the three investigation conducted varies between 1.04 to 1.37, 1.16 to 2.75, 1.07 to 1.26 for Methodist and Mini campus respectively. From the plot of the coefficient of anisotropy with AB/2 (considered depth), the degree of fracturing in Methodist opens with depth at one part and later became constant with depth at other part while that of Mini-campus is constant with depth. Surface structures in the rock exposures of the A1 are oriented NW-SE, direction presumably formed by NE-SW oriented forces. The sub surface structures were oriented in N-S, NW-SE, and E-W direction. Thus, the NW-SE oriented structures are deep seated and connected at depth. The ARS revealed significant anisotropy at 15 to 25m depth with orientation of E-W, N-S, and NW-SE at AKOKO-EDO, UNEME-NEKHUA and AIYEGUNLE respectively. Coefficient of anisotropy shows that the degree of fracturing at the three stations are generally closing and opening with depth. The numerous orientations of fractures suggest differently oriented tectonic forces through the evolution Near Surface Geoscience 2013 -19 th European Meeting of Environmental and Engineering Geophysics Bochum, Germany, 9-11 September 2013 of the structures. In addition, it implies that the different fractures were produced at different time. Fig  2 is the Anisotropy polygon at A1 showing orientation of subsurface fractures.
Figure 2 Anistropy Polygon for a) ARS-VES 1 (AKOGRAMS). b) ARS-VES 2 (UNEME NEKUA) and c) ARS-VES 3 (AIYEGUNLE). d-f) Plot of coefficent of anisotropy wth depth.

Conclusions
Azimuthal apparent resistivity measurements are potentially powerful techniques for characterizing fractured rock since they measure parameters, which could not be obtained from traditional profile measurements. Fracture parameters obtained from the field measurements included fracture orientation, coefficient of anisotropy, mean resistivity of rock layers. These parameters are useful in making preliminary inference on the degree of fracturing and permeability of the rock mass. The two areas studied have shown different trend of fracture orientations at surface and in the subsurface. A1 showed overlap between fractures oriented at shallow subsurface revealed by electrical resistivity anisotropy polygon plots and that of fracture orientation on the surface rock exposures in the study area; suggest that fractures are penetrative and hard-linked. Thus, the fractures at both levels are produced by similar tectonic. Whereas, lack of overlap between fracture orientations at both surface and subsurface at A2 suggests that the surface fractures are not deep seated, and that fractures at both scales are thought to be produced by different tectonic events.
Characterizing the orientations of fracture is an important study needed in evaluating the permeability and porosity of rock mass at megascopic and microscopic scale. Fractures are indicator of possible earthquake occurrence, migration of oil and gas, distribution of ore deposit for the miners, groundwater aquifers, and migration channels for landfill gas. The study of fractures is recommended at every scale of any geological investigation.
